Six patients with a drain in the main pancreatic duct were studied. Ethanol was given orally with individually adjusted doses aiming at a blood value of 0-8/1000 (17-6 mmol/l). Concentrations of ethanol in venous blood and pancreatic juice were recorded for three hours. Similar studies were made when ethanol was administered as an intravenous priming dose followed by a maintenance infusion. After orally administered ethanol, pancreatic juice values were higher than those in blood for a short period of time. The relations between median concentrations and time were incongruous curves consistent with a significant treatment by time interaction. Intravenous administration resulted in a similar pattern, but the interaction was not statistically significant. These findings indicate that the human pancreas may secrete ethanol.
The study was in accordance with the Second Declaration of Helsinki. Informed consent was obtained from patients and the protocol was approved by the regional ethical committee. Accepted for publication 13 February 1990 Our knowledge of the effects of ethanol on the pancreas is still limited, but changes in secretory patterns correlate well with the histopathology in chronic alcoholic pancreatitis. '4 Animal experiments suggest that ethanol infused into the stomach or jejunum results in similar ethanol concentrations in pancreatic juice and arterial blood. The presence ofethanol in the pancreatic secretion may be a contributory cause of pancreatitis. 7 We therefore investigated ethanol concentrations in human pancreatic juice and blood after both oral and intravenous administration.
ORAL ADMINISTRATION OF ETHANOL
The patients drank 0 55 g ethanol/kg in an aqueous solution within 10 minutes. We aimed at a peak blood ethanol concentration of0 8/1000 (l7 6 mmol/A). The mean ethanol concentrations in samples of pancreatic juice and in serum (venous blood) were assessed every 10 minutes for three hours.
INTRAVENOUS ADMINISTRATION OF ETHANOL
The following day, ethanol was given intra- venously in an amount calculated to provide and maintain a constant serum concentration of 17'6 mmol/l for several hours. A priming dose of 0-72 g ethanol/kg was given via infusion pump over two hours, followed by 0-083 g ethanol/kg/ hour.8 Concentrations ofethanol in venous blood and in pancreatic juice were measured for five hours.
Ethanol concentrations in serum and pancreatic juice were measured by gas liquid chromatography (detection concentration=2 mmol/l, coefficient of variation=0-02, and SD= 1-35 mmol/l).
STATISTICAL ANALYSIS
The statistical methods used were analysis of variance (ANOVA) for a two factor design: time and ethanol concentrations with repeated measurements of each. Owing to uncertainties with regard to distributional assumptions, both the usual parametric ANOVA and a nonparametric model were used.9 Statistical significance was assigned to all p values below 0-05. Problems with regard to interpretation of insignificant outcomes were approached through 95% confidence intervals for pair wise differences (Figs 2(A) and (B)).
Results

ORAL ADMINISTRATION
The ethanol concentrations in pancreatic juice and blood after oral ethanol administration are shown in Figure 1(A) . A statistically significant interaction was found between the two factors (p<0 01). Ethanol concentrations were higher in pancreatic juice than in venous blood for a period ranging from approximately 30 to 90 minutes after ingestion (Fig 2(A) ). The median ethanol concentrations in blood at 10, 50, and 120 minutes were 6 mmol/l, 16 mmol/l, and 11 5 mmol/l, respectively.
INTRAVENOUS ETHANOL ADMINISTRATION
The ethanol concentrations in pancreatic juice and in blood after intravenous ethanol administration are shown in Figure 1 (B). Figure 2 (B) shows that a comparable pattern was evident also when ethanol was given as an intravenous maintenance infusion, but the interaction component of ANOVA was not statistically significant (p=0 07). Variations over time were highly significant (p<0-001). The median ethanol concentrations in blood at two, four, and six hours were 15 mmol/l, 11 mmol/l, and 7-5 mmol/l, respectively.
Discussion
Ethanol leaves the stomach and intestine by simple diffusion.'0 During constant infusion the concentrations of ethanol in arterial and venous blood are identical after two hours. Before ethanol enters the systemic arterial circulation there is a loss due to liver metabolisation and subsequent pulmonary elimination." Since ethanol diffuses easily across capillary walls the physical principles for the distribution among blood, tissues, and body fluids are those governing the absorption into the blood.'0 After oral administration the concentrations of ethanol in canine pancreatic juice" and in human saliva'2 are the same as in the respective sera. We found, however, a higher concentration of ethanol in pancreatic juice than in venous blood. It 
